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(54) Aqueous dispersions or suspensions 

(57) Aqueous dispersions of plant sterols and other 
high nnelting lipids. The dispersions are useful in 
spreads and other food products. The dispersions pro- 
vide structure to the food products and their use can 
permit minimization or elimination of saturated fats and 
trans fatty acids. The invention is also directed to a proc- 
ess for maldng the dispersions and to water and fat con- 
tinuous spreads and other food products including the 
high melting lipids. 
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Description 



Background of the Invention 

Infill fractionation and interesterification are the most common processes utilized within the fats and 

thei^^rLH T'T ^^T'""^ °* ♦"9'y'=«"de fats or o*er SSs to 

t r *° T"" "^"""3 '"""^"^ "^"^"^ ^ «"W content increase oSe 

JS^i' « "'^^^^'^ "^^ individually or car, be combined to produce fats and d^s v«th y 

charactenstcs. When employing these processes to increase hardness or the solid fat content in the sTmpleJ oKs 

S^SLfJt^^i^^^^^^^^ ■■" ^^"^ "'^ ^'^'^ -»"-t«^ and trans 

Storni '^*««'li^sues Which have been greatly publicized are elected cholesterol levels and low HDLADL 
cholesterol ratios reportedly resulting from ingestion of saturated fats and cholesterol. And. in addition to sS^rated^ 

.^c:i:S2«^SS ""^ - ~ed^ 

[0004] Phytosterols are sterols found in plants. While these compounds have long been touted for their cholesterol 
tow«-.ng effects, they tend to be very high melting compounds (melting points around 150»C)^^e7a e dS^to 

;s^s'sjs2r^SM«^^^^^^^ 

10005] U.S.PatentNo.5.156.866disclosessterolsusedinchewinggum&Anemulsifierisaddedtodecreasevfscos- 

Sic«f^' ^^'^"^ ' Phytosterols used in an oil-in-water emulsion intended for intravenous 

us^fLT^" -L'nT ''T "'""'""^ P^^^^"'^^ °' ♦"'""^^ Synthetic emulstfiers of Se t^ nor^ 

used for p epanng o,l-.n-water emulsions are said to be of particular interest. The weight ratio between emSsif^^d 
cholesterol or phytosterol can range between 1 :1 and 1 2. In Exarrple 2. 0.06g cholesterol is 1 00 ml of m^x 

tide size of the emulsion is 0.25 mu m. In Example 6. 1 .5g of cholesterol per 100ml mixture are 

mean size of the emulsion particles will preferably be beneath 1 mu m ^* 

ItT «iH ^ "^'^^ *° °* P'^"» to reduce cholesterol absorption from foods 
t IS said that the greatest effectnreness is obtained when the stanols are evenly distributed in f ine y divSSd fSm 
J^^ughout the food product or beverage. This can be accomplished by dissolving the stanote i^a sduSf agS 
sucl^ as vegetable oil. monoglyceride. diglycerides. tocopherols, and mixtures thereof and making suS 

r r^i*^ * 1^-'"'' ^"'■^'^ ^ p<"y°'« other Se rzrXorrsus 

'^T 1 ^" So'^bilizing agents such as monoglycerides and diglyceridesare meS on^ A 

^^JT'^'r *° vegetable ofarS ?cS,;hero^^^^^^^ 

pourKls of the rnventon are used as food additives to foods such as meats, eggs^and dairy producte^TT^e stanolfTe 
said to remain in solution or uniformly suspended. . ««a . a iq oairy prooucts. i ne stanols are 

f?"?Ly^' M®"*^°'*'''^'^50'"®"*'o"S'o«'fatmargarineproducts having less than 60wt %fat The invention is 
S^JndVra'bSlot:£?«^ 

8OTfc oil and from about 10 to about 80% water. A water-in-oil emulsif ier is included. Preferred emulsified are phytosti 

cL?:Lrifo2red""'""*'"''^"^^^^^^^ 

[0009] U S. Patent No. 3.865,939 is directed to edible cooking and salad oil compositions having enhanced hvnocho 
l^erolemic properties including plant sterols. The limited solubility of plant stercJs in any sS^^T^t n^ A 
solubilizing agent to solub-lize the plant sterol in the oil is selected from the group consisting of S aVi monoSei^ 
of fatty acids with polyhydric alcohols and alkanols. The invention is said also to contenSaVe peanStutter^^^^^^^^^ 

^ra=s^r""-'"^^^^^^^^ 

Si , ^1" '^^•.^•P 045 is directed to a beta-sitostanol fatty acid ester or mixture thereof which lowers cho- 
Zelision^oiiiltoS^^ 

[0012] Beta sitosterol is described as being the most effective of the sterols for towering serum cholesterol Because 
(^certain physical propertes Of the sterols, it issaWnottohavebeenpracticaltoprovideapharn^ce^^^^^^ 
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for oral administration which contains much more than 20 wA/ of sitosterols. It is said that in order for sitosterols to be 
the most effective in lowering serum cholesterol the medicament must reach the gastrointestinal tract in a finally divided 

dispersed state. 

[0013] Ong also reports that sitosterols do not lend themselves readily to incorporation into an aqueous preparation 

5 for oral administration that has a pleasant mouthfeel. 

[0014] The Ong invention is directed to an aqueous pharmaceutical suspension comprised of finally divided tall oil 
sitosterols, a pharmaceuticatly acceptable chelating agent, sodium carboxymethylceltulose. sorbitol, a pharmaceutic 
cally acceptable surfactant, simethicone and water. The product is said to have an acceptable taste and mouthfeel that 
does not change over an extended storage period. 

10 [001 5] The pharmaceutical suspension of Ong may contain up to about 25 w/v of finally divided tall oil sitosterols. At 
about 20% tall oil sitosterols, the suspension is said not to be excessively viscous and is relatively easy to pour, having 
both good physical and chemical stability. A tall oil sitosterols preparation is said to develop no taste change after one 
year of shelf storage as compared with bitter taste development within two weeks at room temperature for a suspension 
of tall oil sitosterols not within the Ong invention. It is said that tail oil sitosterols are very hydrophobic and stubbornly 

15 resist wet wetting. Vigorous continuous agitation is said to be required to disperse the tall oil sitosterols in the vehicle. 
[0016] The Ong phytosterol are said to be ground to a mean particle size of 25 microns or below by use of an air mill, 
high energy hammermill or air filtration mill under refrigeration or through the use of finely ground dry ice. 
[0017] EP 289 636 discloses an emulsified or solubilized sterol composition wherein the sterols are emulsified or sol- 
ubilized in an aqueous solution of polyhydroxy compounds containing sucrose fatty acid esters and/or polyglycerol fatty 

20 acid esters or liquid polyhydroxy compounds. A considerably high shelf stability is said to result and the invention is said 
to be extremely useful in various products including food, cosmetics, drugs and agricultural chemicals. 
[0018] Sterols are described as high melting compounds which are hardly soluble in water and have a melting point 
of approximately ISO^'C. It is said to be difficult to obtain a stable, emulsified or solubilized composition. Beta-sitosterol 
is mentioned among the sterols which may be used in the '636 invention. 

25 [001 9] The compositions are prepared by. for example, adding sucrose ester and/or polyglycerol fatly acid ester to an 
aqueous solution of polyhydroxy compound, heating the mixture to 50 to 60^*0, adding powdery sterols, stirring the 
obtained mixture at 50-90^0 to dissolve the sterols and diluting the obtained solution if required. The conpositions are 
said to show stable emulsification or solubilization without causing any separation of the sterols. 
[0020] "Effect of Plant Sterols on Lipids and Atherosclerosis". Pollack, O.J., Pharmac. Ther, 31. 177-208 (1985) is 

30 reported in U.S. Patent No. 5,244,887 as suggesting the inclusion of plant sterols such as beta-sitosterol in such foods 
as butter and margarine to counteract not only the cholesterol in butter, but all other dietary cholesterol and cholesterol 
from non-dietary sources available for absorption and reabsorption. 

Summary Qf the Invgntipn 

35 

[0021] The present invention is directed to the discovery that phytosterols and other high melting lipids can be used 
to inpart structure to water and fat continuous spreads and other products including aqueous phases. As mentioned 
above, U.S. Patent No. 3,865.939 discloses the well known difficulties in solubilizing plant sterols in any solvent system. 
[0022] In the present invention, an aqueous dispersion of phytosterol or other high melting lipid is formed which is 
40 finely dispersed and stable, wherein the phytosterols or other high melting lipid serve to structure the aqueous disper- 
sion. This is particularly useful in water and fat continuous spreads and other food systems or compositions, wherein 
the aqueous phase is structured by the phytosterol or other high melting lipid. 

[0023] By using phytosterols or other high melting lipids as structuring agents, it is possible to avoid or minimize the 
use of saturated fat and other traditional structure-imparting ingredients in food products. For example, the presence of 

45 conventional thickeners such as gelatin and xanthan gum can be minimized or avoided. Moreover, even the inclusion 
of partially hydrogenated fat, which generally include trans fatty acids, can be avoided by use of phytosterols or other 
high melting lipids as structuring agents. At the same time, an added benefit where phytosterols are used is the 
reported cholesterol lowering effect of phytosterols. An even further benefit is the reduced calories which result from 
using high melting lipids as structuring agent since phytosterols and some other high melting lipids are barely or com- 

50 pletely non-digestible. 

[0024] Although a particularly advantageous use of the aqueous dispersions of the invention is in the preparation of 
water continuous low or no fat spreads, other food products can benefit from inclusion of the aqueous dispersions or 
suspensions according to the invention. These include fat continuous spreads which may be either vegetable oil or but- 
ter fat based, bi-continuous spreads, dressings, beverages, dairy products, such as milk, cheeses, yogurt, non-dairy 
55 coffee whiteners. beverages, ice cream, and confections such as candy or chocolate. 

[0025] The aqueous dispersions are useful as such in the preparation of foods and other products. Indeed, with the 
dispersions and process of the invention, it is possible to make very concentrated phytosterol dispersions or suspen- 
sions, which have a number of important functional uses such as structuring, bodying and bulking agents, and whiten- 



3 



10 



IS 



20 



25 



EP0 897 671 A1 

ing/opacity providers, especially in reduced and low fat foods 

also include a non-phytosterol iiulSter Zo^nr, °' ^^^^'^^^'^V ^0 '^«ons or less. The dispersion or suspension 
been esterifiad w/h^CylT* ^nj ^ ^^^^^^^ ^ ^^'^ ^^^^ 

rficalion to phytosterols or other sterols pTiSe 4 t^^;? ^' ^^"^^^^ ^ '^'"'^^^ 

and diglyceride and polysorbate 60 in priaSe cJ^LT ^^^^^^ '"^^T. mono 
to phytosterol or other Wgh melting lipiS Slous^^^^^^^^ ^'r''^'* *° «"^teifier 

eraWy less than 1 3. Moreover the aouMus nh^ J h?c ^" ^ P'^'^V 'ess than 1:2.25. most pref- 

include a large amount of triglce^ide J^?^^^^^ '^^^^'^ to the invention need nSt to 

present as well. If present the weiaW to ITZT^ 1 ^ ^^^^ "°"-'''9'^ '"elting lipids can be 

high meWng lipW in'the aSLfous Set es^Z'^vf^^^^ non-high melting lipid to phytoStiol or oth^ 
are^Betasrtosterol campestero.'^^ 

Phase (externa, phas^) a'^lh'Xe^S?;^^^^^^ to structure both the con«nuts «l 

oil phase having phytosterols or other high meSords a dilL^r.^ I '"^"^^ ^ ~"*'""«« 

melting lipids and a second oil phase dispereS iS ^^^1^ ^.!^^ ?f phytosterols or other high 
and therefore an increased product stabTrPre eraWyTe^o,^^^^^ S^l' '"^"^ '^^"'^ °" ^^P^-^tion 
sterol or other high melting fpid andte7«,e2 ^^^^^^^^^ "^"^"^ fr^'" 0-5 to 5 wt. % phyto- 

high melting lipid. O'spersed aqueous phase comprises from 2 to 15 wL % phytosterol or other 

ner^grmrn^liSTann^^^^^^^ 

emulsifier in water under shear. VWiile J^^^ w^riina to bHS^,^^^^ •^'9^ "^'""O and 

melting phytosterols with surfactart SoXer J^na 1^"°V " "'"''^ '"«'«"9 ^'9^ 

ability to prepare a very fine dispersi^wrthreTe ^ uZ ZTj- "^'"^^ "^P°^tantiy to tSe 

high melting lipid. Preferably the phyto^rote or oth^ hifh m^Z ^"h^ or homogenization of the phytosterol or other 
beenreducedtoas.eof15'mfcrSn^oMrr.;Se^T^^^^^^^ 

Detailed Description nf tho in^^^ntf^n 

irsL?r:,^Srir'^^^^^^^^ --1. sue as alpha sitosterol, 

are some of the more impor^nt phyJos er" te aS 4?^^^^^ brassiciasterol. Although the foregoing 

OB Of ordinary skill that many of th^esfw ^te ^S^^ 

(1993) Phytosterols in 'Advances In UpdReTa^'t^ Sf^rr^- "^^"^^ 

NY. the disclosure of which is incorporated heS^ Xncf hS. ' 'iJ.S''*'^^'^. Academic Press. 

porated by reference. See especially Table 7 on oaae 202 ' Son„ ♦h ' ^ ^'^'°S"re of which is hereby incor- 
corn germ. Wheat germ Oil. cL Oil; sa^ oIerT^^^^ 

orange uice. Valencia, green tea Coiocsia kal^ hm^nii T ^ P«a""t oil. blac)< tea. 
SSespT^i^l^re'S^^^^ 

microbial sterols, and otiier high meltinrsterrarrer iS^ 1 k""^ ^'Q^al and 

zoosterols are cholesterol. 24 methy ene^hSSt^ T^^S^^TT", "f ^^^P^^te- Among the known 
» 10032] ltwillgenerallvbedes.rSi«!r^r^u ^ 

Which are suiJeT^ilnThumL^^ ""^ ^"'^^ ^^''^^ '"S'^ -elting lipids 

iSg^^^yrrhrx^^^^^ 

of the invention have a melting point vShrtSe nat, "^ Sto^r t"^' ""^'^ °tt^«' «P«s 

5 100-200OC. and especially from 125-^75CC "^^"'"^ ^^'"^ "P'^s *«h melting pointe of 

JScatrsji^fwrs^^^^^ 

stanols.s.nolesters.hardenedvege^£Ss:S«riJZX^^^^^^ 
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can be used. The phytosterols however are the preferred materials. 

[0035] Melting point may be measured by known methods such as the AOCS capillary tube method and/or the Tho- 
mas-Hoover Uni-Melt melting point apparatus, ex. Thomas Scientific, Swedesboro. NJ 

[0036] The invention is used to greatest advantage when employing phytosterols and other sterols which have not 
5 been esterif ied. Phytosterols which have been esterif ied are more readily dissolved in oil phases and do not face to as 

great an extent the problem of solubilization and dispersion in food products having continuous fat phases. However, it 

may be appropriate under certain circumstances to utilize esterif ied phytosterols and other high melting lipids, so long 

as they are high melting, immiscible in water and fall in the desired melting temperature range of 75-200^C. 

[0037] While the invention has been described as being particularly relevant to sterols, the invention may also be 
10 applied to their hydrogenated counterparts, such as phytostanols and to other chemically modified sterols. Chemical 

modifications include in addition to complete and partial hydrogenation, esterification, including interesterrfication. 

Examples of phytostanols include campestanol, 22,23 dihydrobrassicastanol, beta-sitostanol and clionastanol. Fatty 

acids esterified to the sterols include long and short chain fatty acids, i.e. CrCaa- 

[0038] The phytosterols or other high melting lipids will suitably comprise about 1 to about 75% of the aqueous dis- 
15 persions. preferably from 5 to 40 wt. %. However for other applications other amounts can also be used. 

[0039] Many emulsifiers may be used to disperse the phytosterols or other high melting lipids. Preferred emulsifiers 
include polyglycerol esters and tweens. especially polysorbate 60. Other examples of emulsifiers which may be used 
include mono- and diglycerides, e.g., Myverol 18-04 available from Quest International. Hoffman Estates. III., sodium 
stearoyi lactylate, and polysorbates. Most prefen^ed are oil-in-water emulsifiers. 
20 [0040] The aqueous dispersions according to the invention may include, in addition to the phytosterols or other high 
melting lipids, ingredients such as the following: water, salt, flavors, preservatives, gums, starches, gelatin, milk and milk 
protein, colors, acidulants such as citric acid. Obviously, the aqueous dispersion may contain Ingredients destined for 
the ultimate food product to be prepared from the dispersion. 

[0041] The aqueous phytosterol and other high melting lipid dispersion of the invention may be concentrated by cen- 
25 trifugation, decantation. evaporation or other methods. 

[0042] The concentration of the phytosterols or other high melting lipids in the aqueous dispersion can range from 0.1 
to 99 wt. %, especially from 5 to 75, more particularly from 10 to 50. 

[0043] As indicated above, a preferred method of preparing the aqueous dispersion involves mixing molten phyto- 
sterol or other high melting lipid together with molten surfactants in water. Preferably the surfactant level in the molten 
30 phytosterol phase is 1-20 wt. %. Alternatively, the molten surfactant can be incorporated separately Into the aqueous 
phase. 

[0044] A bicontinuous spread can suitably be made by dispersing a liquid oil into an aqueous dispersion of high melt- 
ing lipid to form a first dispersion and then dispersing said first dispersion into a high melting lipid-containing oil phase. 
In that instance a product is made, wherein the continuous oil phase comprises 1-25 wt.% high melting lipids, the aque- 
35 ous phase comprises 1 -25 wt.% of one or more high melting lipid and the continuous oil phase comprises 25-95 wt. % 
of the spread and the internal oil phase comprises from 0 to 70 wt. % of the spread, the aqueous phase comprising 0 
to 75 wt. % of the spread. 

[0045] Among the foods in which the dispersions of the invention can provide structuring include water continuous 
spreads, fat continuous spreads, bicontinuous spreads, dressings, drinks, dairy products (such as milk, yogurt, cheese, 
40 cream cheese) dry mixes, powdered non-dairy coffee whiteners, milkshake mixes, confections, Ice creams, instant 
milks, cake mixes and other food and pharmaceutical preparations. 

[0046] As indicated above, the aqueous dispersions can be used to structure water continuous spreads or oil-in- 
water-in-oil spreads. In such case, the phytosterols preferably are present to structure both the continuous oil external 
phase and the dispersed aqueous phase. 
45 [0047] Although not required, if desired the aqueous dispersions of the invention can be used in conjunction with other 
structuring agents in the spreads and other food products of the present invention. Such structuring agents include the 
mesomorphic phases of edible surfactant disclosed in WO 92/09209. the disclosure which is incorporated herein by ref- 
erence. 

[0048] Spreads according to the embodiment generally contain from less than 85% by weight of edible triglyceride 
50 materials. Suitable edible triglyceride materials are for example disclosed in Bailey's Industrial OH and Fat Products 
(1979). In higher fat spreads, the level of triglyceride material will generally be more than 60% and less than 80%. pref- 
erably from 70 to 79% by weight. In spreads of reduced fat content the level of triglycerides will generally be from 30- 
60%, more generally from 35 to 45% by weight. In very low fat spreads the level of triglycerides will generally be from 
0-40%, for example 30%, 25%, 20% or even 10% or about 0%. Other fatty materials, for example sucrose polyesters 
55 may be used as a replacement for part or all of the triglyceride material. Prefen'ed water continuous spreads comprise 
0-85 wt. % fat and 1 00-1 5 wt.% continuous aqueous phase. Preferred fat continuous spreads comprise 1 5-80 wt. % fat 
and 85-20 wt. % water phase. 

[0049] The phytosterol or other high melting lipid material for use in spreads is preferably used at a level of from 5-50 
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^ meltng ^f^^^inTl'^o T^^^^ "on^hytoster^ emuls^ier and high 

hp.d in «,at instance the wM ratio of the non-ph^ro D to^e h,S r,?'" T""^' "^^'""S" "^^-P^'ytosteTol 
Phase fat continuous spreads can include sir m iS ll J^, '"^Itng phytosterol is less than 1:6. The fat 
P^s. The high melting lipids preferably being pSerolf ' '"^h melting 

•ainfuL;srerji:rjr!^^^^^^^^ 

sugars, eg sucrose or lactose, or other sweetener Slk ^^'""9 ^S^"*^- ^ckening agents 

coloring materials, proteins, acids etc. S?HSrbio^':ef ^'^^^^^^^ k'"'""^ agents, flavon-ng Lte^] 

example, milk protein, gelatin, soy protein xanthan aum brLT^lT u '"^^ spreads include, fo 

ar^N-oil).andmicrocrys.al.ine2^^^^^^ 
« .mited to carrageenan. pectin, gellan gum, agar, guar alSnate tlZ.!f "^^ '"^'^^^ but are not 

toed starches. Appropriate aqueous andfatpSS^n^^^^^^^^ 

Norton et al. US Patent Nos. 5. 194.285 and 5 51 290 S!? """^ ^'^ Patent No. 4.91 7.915^ 
10052] Various sources for ft^e g^ll^Tg aTem S niLtf .T °* "^"^ ""^'^ incorporated by referent 
Thean^ountof biopolymer. if an, Lpre^let^nS^^^^^^^^^^ microorganisms, a'nd ani^t" 

ence of other ingredients in the composition The aS l^ op^^^^^ 

a and 25% based on the weight .JJhe aqueous Ze^ ^ref^'^r^^^^^^ ° ^"^ ^O^' '"o^t'y beti^" 

may be from 2-20%; other gelling agents may be usL attels of uoT^^^ ^"^^ 
centeges bang based on the weight of the aqueousla^ ParSr^^^ .^"^ ' ""^^ ^'''^'^ 2-5% all per- 
lyzed starch and 0.5-5% of other gelling material? pSl!^M .r *^ ^^^"^ combination of say 2-15% hydro- 
I0053J In addition to or in combinaSS thf»^^^ 
to..owingingredients:dairySrr^^^^^^^ 
acjd. butter, yogurt, whe, caseinate. milk proterrglwe or^n^^^^^^^^^^ '"S""*"" '^^^ "^c 

sorbate and sodium benzoate. ^ ^'a™'* and preservatives such as potassium 

belalan*br»ai«c(»iiin«)us. •P»»'™y'™"20lo97%b,wa9ht Spfsa* accodlng to ihe iwLicn ^ 

peanuvgroundnut oil and the like. Although not STS^^ hL T °"' '=^"°'a «>«. 
^ used. Da.r, other animal fat sources and misoeCus fa^^^^^^^ . '^'"^ ^"'"^ 'at may also be 

tallow. If desired, the fat may be hydrogenaTS f^artZti^ "sh oil. lard aS 

able to include hydrogenati fat. whic^wTe SS^nd ^^^^^^ " "^"^"^ '^^^^ 

[0056] While the fat that is applied in these Lb3^^ ^ . ™^ '"'^'"^^ ''^ns fatty acids. 

^'''^"^fatefepreferred.ThefatcanbeonesingefaTo^^^^^^ 

amount of PUFA (poly unsaturated fatty acid) rich WglyceS^^^ «""P"s'"9 a consWeraWe 

|npart,cular considered highly beneficii. For ei™^^^^^^ 
^.eancanbeusedinaprefe.edemb.iment.A,:jrr.;"^^^^^^ 

« NL 143115.nl 178559. NL 155436, NL 149687 NL1SS177 c 

249282. and EP 470658 the disclosures of »h^h » ' ^"^°Pean patent documents EP 41303. EP 209176 EP 

10057] If a fat blend is uSl S^l^^^^^^^^^ •"^^P"^^*^* "^e^ein. are highly su 4le 
unsaturated fatty ac« m«e£ 'S'^Tto^^^^^^^^^ and n.ore pref erri i .east ^5% of poly- 

effect on the cholesterol lowering effect is obtainedTfTo icZT ^ ^ So a sfrong 

less benMrtl fo, consuls hsalth. ihe pLm inSS^tlS As the ooi^impi™ ^ bwttr is considered 
spreads, as the ne9a«vee«ea as6M^M 
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or no-fat containing dressings may for example cx)ntain triglyceride levels of 0, 5, 10 or 15% by weight. 

[0060] Other fatty materials such as for example polyol fatty acids ester may be used as a replacement for part or all 

of the triglyceride materials in the dressings or other foods of the invention. 

[0061] The level of edible surfactant material in the dressing will generally be from 0.1 to 15%, more preferred from 
5 1-10%. most preferred from 2 to 8% by weight. Preferably the level of nonionic edible surfactant is from 0.1 to 15%. 
more preferred, 0.5-10%, most preferred 1 to 8% by weight. Especially preferred are monoglycerides as nonionic edible 
surfactants. Preferably the level of ionic edible surfactant is form 0 to 5%. more preferred 0.05 to 2%. most preferred 0.1 
to 0.5% by weight. 

[0062] Dressings are in general low pH products with a preferred pH of from 2-6, more preferred 3-5, for example 
10 about 3.5. For the use in dressings the preferred anionic is the diacetyl tartaric ester of monoglycerides (in the examples 
Admul DATEM 1935 ex. Quest Int. has been used). Also an anionic phospholipid such as phophatidic acid can be 
applied. 

[0063] In addition to the above mentioned ingredients dressings in accordance with the present invention optionally 
may contain one or more other ingredients which may suitably be incorporiated into dressings and/or mayonnaise. 

15 Examples of these materials are emutsif iers, for example 

egg-yolk or derivatives thereof, stabilizers, acidif iers. biopolymers. for example hydrolysed starches and/or gums or gel- 
atin, bulking agents, flavors, coloring agents etc. The balance or the composition is water, which could advantageously 
be incorporated at levels of from 0.1-99.9%, more preferred 20-99%, most preferred 50 to 98% by weight. 
[0064] The dispersions of the invention are useful as natural, non-caloric multifunctional ingredients in a wide range 

20 of food and pharmaceutical products. The aqueous phytosterol dispersions according to the invention can be used as 
hypocholesterolemic agents, as a non-caloric bulking agent, as a structuring and thickening material, as coloring, 
clouding and or opacity ingredients, as a high melting carrier for flavors, colors and other materials in a broad spectrum 
of food and pharmaceutical preparations. The phytosterols or other high melting lipids can also be used as high melting 
encapsulation materials. 

25 [0065] Owing to their structuring functionality, the phytosterols and other high melting lipids can be used to replace 
fat structuring methods such as hydrogenation, interesterification, and use of natural hard fats such as tropical oils 
and/or animal fats. The aqueous phytosterol or high melting lipid dispersions can be used to replace conventional water 
structuring agents, as well, such as proteins, carbohydrates, gelatins and other thickeners and stabilizers. Eliminating 
partially hydrogenated fats removes trans fatty acids and reduces saturated fatty acids and calories. Moreover, the elim- 

30 ination of hydrogenated fats reduces the perception that the products are somehow "unnatural." 

[0066] Shear can be generated in preparation of the dispersion of the invention by using, eg a turbo mixer, a colloid 
mill, a ball mill, a homogenizer or other mechanical or sonic devices. 

[0067] The particle size measurements may be performed by using a Coulter LS particle size analyzer, ex. Coulter, 

Miami, FL or by Particle Sizing Systems Inc. Models 770 Accusizer and Nicomp 370, Santa Barbara, CA. 
35 [0068] Preferably the phytosterols or other high melting lipids have a particle size of 15 microns or lower. Preferably, 

at least 90% and more preferably 100% of particle sizes fall within a range of between 10 nanometers and 50 microns. 

[0069] Materials which are typically used include phytosterols either pure or technical grade, either in sterol or stanol 

form; saturated distilled mono and diglycerides, e.g. Myverol 18-04; water; and polysorbate 60 (Tween 60). 

[0070] Unless stated othenA/ise or required by context, the terms "fat" and "oil" are used interchangeable herein. 
40 Where a phase is said to constitute essentially the entire product, it is meant that such phase constitutes at least 98 wt. 

%, especially more than 99 wt % of such product. 

[0071] Where in this application phytosterols are mentioned, phytosterols. phytostanols, or mixtures thereof may be 
used as well. Likewise, where sterols are used in this application stanols are also contemplated. Thus, for instance. 4- 
desmethylsterols. 4-monomethylsterols and 4,4*-dimethylsterols, their stanol equivalents and mixtures thereof in any 
45 combination may all be useful. 

[0072] Equipment which is typically employed includes Glass Beakers 250 ml and 2000 ml; hotplate and microwave 
oven; high shear turbomixer such as a Silverson with a fine screen gram scale, convention oven to melt phytosterol mix 
at about 150''C, and centrifuge. 

50 Example I 

Phytosterol Water Dispersion Process 

[0073] 

55 

1 . Melt 90g of phytosterols and lOg of Myverol 18-04 together in a 250 ml beaker. 

2. Fill each of two 2000ml beakers with about 1500ml of water and heat to a boil in a microwave oven. 

3. Place first 2000 ml beaker with the hot water on a hotplate set for about 95C which has been placed directly 
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below the Turbomixer agrtator shaft 

temperate of«e,at950by„se« iJITlS *""»""»*"*-»"'"*«n«e«a„«M mILr 

pnase maRes separation of the phytosterol layer more difficult and time consurnim ° ^ water 

Typical Formulations Based on Water Dispersed Phytosterols: 



30 65% Oil w/o spread with 10% phytosterols and no trans fats 
Part l-Beaker with Oil Phase 
[0075] 



35 



40 



Sunflower Oil 


260g 


100% Phytosterols-pure technical 


lOg 




270g@l50C 



45 



Part ll-Beaker with Water Phase 
[0076] 



50 



55 



"au/io Phyto/18-04 Water Uispersion {72.s% Moisture! 
Salt/Flavor/color 



122g@20C 

8g 

400g Cool to 30C 
and fill 
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Example 3 

65% Oil Duplex Emulsion Spread with 10% Phytosterols & no trans fats 
5 Part I - Beaker with o/w Emulsion 
[0078] 



Sunflower Oil 




70g @ 20/25C. 


90/10 Phyto/18-04 Water Dis| 


persion 


121g@20C. 


Salt 




8g 


Polysorbate 60 




ig 






20Sg@20/25C. 



20 Part II - Beaker with External Oil Phase 
[0079] 



Sunflower Oil 


188g@150C. 


Myverol 18-04 


2g@150C. 


100% Phytosterols - pure/technical 


10g@150C. 


Flavor/Color qs add * 






400g 



* add flavor/color when Part I & Part II are being com- 
bined 

35 

[0080] Procedure: Using Turbomixer, prepare Part I by dispersing SF Oil in the 90/10 Phyto/18-04 dispersion in which 
the Polysorbate 60 has been well incorporated. Then add the Part I o/w emulsion to the beaker containing Part 11 again 
by using the Turbomixer. Use a cold water bath to cool this fat continuous emulsion down to about 30C. Fill into cups. 
40 Refrigerate. 

Example 4 

[0081] Formulations for 0%. 6& and 24% fat water continuous spreads with 10% phytosterols: 



Ingredients 


0% 


6% 


24% 


90/10 PHYTO/18-04 (72.5% moisture) 


162 


162 


162 


SFoil 




24 


96 


Water (95C) 


215.95 


193.15 


122.45 


Gelatin (beef) 


5 


4.5 


4 


Starch, Remyline AP 


5 


4.5 


4 


Lactose 


4 


3.8 


3.5 
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(continued) 



Ingredients 



Lactic Add 

KSort}ate 

Salt 

Buttermilk Powder 
Beta Carotene CWS 1% 
Flavor and Vitamins 



0% 


6% 


c*^ /o 


.3 


.3 


• O 


.05 


.05 




6.5 


6.5 


6.5 


1 


1 


1 


.15 


.15 


.15 


.05 


.05 


.05 


400g 


400g 


400g 



Examp le >S 

0% fat reduced calorie mayonnaise 
[0083] 



25 



30 



35 



40 



45 



50 





Control 


New 


Titanium Dioxide 


1.0 




Vinegar 120 grain 


4.5 


4.5 


Mustard Flour 


0.5 




0.5 


Food Starch Modified 


10.0 


5.0 


KSort>ate 


0.1 




0.1 


Na Benzoate 


0.1 




0.1 


Salt 


2.0 






2.0 


Sugar 


8.0 




8.0 


Beta Carotene 


0.1 




0.1 


Natural Spice Flavor 


0.2 


0.2 


Natural Egg Flavor 


0.2 


0.2 


Phosphoric Acid 


0.2 


0.2 


Water 


73.1 






39.1 


90/10 PHY7D/18.04 @ 72.5% Moisture 




40.0 




1000 


mo 



[0085] Formula replaces modified to^^c^^^Z "^'"^'^ ^'""^^ ^ 

55 and opacity agerrt by 100%) ^ ^ °* artificial food color titanium dioxide (whitening 
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Example 6 

Creamy Italian Dressing 
5 [0086] 



35 





Control 


New 


Soybean Oil 


45.0 


36.0 


Water 


40.4 


11.0 


Sugar 


4.5 


4.5 


Vinegar 120 Grain 


3.0 


3.0 


HVF Algin 


0.2 


0.1 


Buttermilk Powder 


2.2 


1.0 


Lactic Acid 


0.3 


0.3 


Lemon Juice Cone 


0.4 


0.4 


Salt 


2.5 


2.5 


Minced Onion 


0.2 


0.2 


Minced Garlic 


0.5 


0.5 


Xanthan Gum 


0.2 


0.1 


Red Bell Peppers 


0.2 


0.2 


MSG 


0.1 


0.1 


Spices 


0.1 


0.1 


Polysorbate 60 


0.2 




90/10 PHYTO/18-04 Moisture 72.5% 




40.0 




me 


mo 



[0087] Preparation: Combine ingredients under agitation and process through colloid mill. 
[0088] Formula eliminates use of polysorbate 60 and reduces use of food gums by 50%, buttermilk powder use by 
50% and soybean oil usage by 20%. 

[0089] It will be apparent that for commercialization the previously mentioned process steps would be upscaled to the 
appropriate process and equipment sizes, types and standards practiced in the particular or relevant food industry. 
[0090] It should be understood of course that the specific forms of the invention herein illustrated and described are 
intended to be representative only as certain changes may be made therein without departing from the dear teachings 
of the disclosure. Accordingly, reference should be made to the following appended claims in determining the full scope 
of the invention. 

Claims 

50 1 . An aqueous phase dispersion or suspension comprising 

a) one or more high melting lipids having a mean size of 15 microns or lower, and 

b) a non-sterol emulsif ier. the w/w ratio of emulsif ier to high melting lipid in said aqueous phase being less than 
1:2. 

55 

2. The dispersion according to claim 1 wherein the high melting lipids have a mean size of 10 microns or less. 

3. The dispersion according to claim 1 -2, wherein the high melting lipids have a melting point within the range of 75- 
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200'C. 



■ 14. The spread according to claims 12-13 wherein 

35 

S SrSriTr " 0, tower, an. 

Snrcs:.rs,'<; ^ 
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21. The fat continuous spread according to claims 17-20 wherein the fat phase includes a structuring agent selected 
fronfi the group consisting of hydrogenated and/or esterified phytosterds, free phytosterols, waxes in particular 
waxes from aliphatic long chain fatty acids. 

5 22. The fat continuous spread according to claims 1 7-21 wherein the aqueous phase includes dispersed therein a fur- 
ther fat phase. 

23. The fat continuous spread according to claims 17-22 wherein the continuous fat phase comprises phytosterols. 

10 24. The fat continuous spread according to claims 1 7-23 wherein the continuous fat phase comprises from 0.5 to 5 wt. 
% high melting lipid based on the weight of the product, and the aqueous phase comprises from 2 to 15 wt. % high 
melting lipid based on the weight of the product. 

25. A method for preparing an aqueous dispersion or suspension of high mielting lipid comprising mixing together a 
15 molten high melting lipid, molten surfactant, and water under shear. 

26. The method according to claim 25 wherein said shear is provided by a turbo mixer, a colloid mill, a ball mill or a 
homogenizer. 

20 27. The method according to claims 25-26 further comprising concentrating the suspension or dispersion. 

28. A process for making a spread comprising dispersing a liquid oil into an aqueous dispersion of high melting lipid to 
form a first dispersion and then dispersing said first dispersion into a high melting lipid-containing oil phase. 

25 29. The process according to claim 28 wherein the continuous oil phase comprises 1-25 wt. % high melting lipids, the 
aqueous phase comprises 1-25 wt. % of one or more high melting lipid and the continuous oil phase comprises 25- 
95 wt. % of the spread and the internal oil phase comprises from 0 to 70 wL % of the spread, the aqueous phase 
comprising 0 to 75 wt. % of the spread. 

30 30. The dispersion according to claim 4 wherein the high melting lipid Is a chemically modified sterol. 

31 . The dispersion according to claim 30 wherein the chemically modified sterol is B sitostanol. 

32. A fat based food product comprising an aqueous dispersion or suspension including: 

35 

a) one or more high melting lipids having a mean size of 15 microns or lower and 

b) a non-sterol emulsif ier, the w/w ratio of emulsif ier to high melting lipid in said aqueous phase beir^ less than 
1:2, 

40 wherein the fat used in the product is a fat comprising at least 30 wt. % preferably at least 45 wt. % of PUFA rich 
triglycerides, calculated on the total weight of the fat present in the product. 

33. A fat based food product comprising an aqueous dispersion or suspension including: 

45 a) one or more high melting lipids having a mean size of 15 microns or lower and 

b) a non-sterol emulsif ier, the wM ratio of emulsif ier to high melting lipid in said aqueous phase being less than 
1:2. 

wherein the fat in the food product comprises butterfat, and the total amount of phytosterol is in the range of 5-15 
so wt.%. 
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